Monoclonal antibody against a neuronal antigen impairs formation of the axon scaffold in grasshopper central nervous system.
The pathway a growing axon follows is determined by a number of cues, including differential adhesion to surface molecules on axons and the matrix of the fascicles along which they grow. We have characterized the differential expression of an extracellular antigen and the effects of a monoclonal antibody against this molecule on the development of the grasshopper central nervous system (CNS). The 5C1 monoclonal antibody was generated against ganglion chains of grasshopper embryos; it labels cell bodies of newly differentiated neurons and their axons as they extend. Electron microscopy of embryos at 42% of development reveals that 5C1 labels neuronal filopodia, axons and somata, and areas of glial membrane in apposition to neurite fascicles. After 70% of development, labeling is lost from axon bundles, but remains on cell bodies. 5C1 also cross-reacts with an epitope expressed in Drosophila CNS during embryonic development. Enzymatic digestion suggests that the antigen recognized by the antibody is likely to be a glycolipid. In embryos exposed to 5C1 during early stages of development of the CNS, at the time when the first axons begin to extend, the formation of axon pathways is blocked or greatly delayed. Our results suggest that the 5C1 antigen participates in the formation of the axon scaffold and may play a functional role in the initiation and maintenance of axon outgrowth during early development of the CNS.